Structure-function studies of murine epidermal growth factor: expression and site-directed mutagenesis of epidermal growth factor gene.
Wild-type murine epidermal growth factor (mEGF) and mutants with Leu47 replaced by serine and valine, respectively, have been produced by recombinant DNA methodology. A synthetic gene for mEGF was fused to the coding sequence for the signal peptide of the outer membrane protein A (ompA) of Escherichia coli in the secretion vector pIN-III-ompA3, and the recombinant plasmid was used to transform E. coli. Upon induction of gene expression, mEGF and the mutants was expressed and secreted into the periplasmic space. Purification of the wild-type Leu47-mEGF and the mutants was carried out by reversed-phase and anion-exchange high-performance liquid chromatography (HPLC). Amino acid analysis and Western blot analysis further confirmed the identities of the proteins. Specific activities for wild-type and mutant proteins were measured in both mEGF receptor binding and autophosphorylation assays. The recombinant mEGF has specific activities identical with that of mEGF purified from mouse submaxillary glands, while both mutants have reduced specific activities in both bioassays. The data demonstrate the importance of the highly conserved Leu47 residue in mEGF for full biological activity.